Sources and nature of heterogeneity in recombinant phenol hydroxylase derived from the basidiomycetous soil yeast Trichosporon cutaneum.
Preparations of the dimeric flavoenzyme phenol hydroxylase derived from Trichosporon cutaneum were found to contain an active tetrameric form when the enzyme was produced in Escherichia coli. The relative content of the tetramer was estimated from scans of silver-stained native PAGE gels and/or size-exclusion chromatography (SEC). Proportions of up to 22% of the enzyme protein, depending on the growth temperature and the level of added inducer, were observed in independent cultures as well as in purified preparations. No tetramer was ever seen in cell extracts or purified preparations from T. cutaneum. Traces of higher multimers and of possibly deamidated species were also detected in preparations of the recombinant enzyme. The rate of enzyme production seems to be the major factor in promoting formation of the tetramer, whereas the specific growth rate of the fermentor culture appears to be of minor importance. The dimeric and the tetrameric forms were purified using either SEC or ion-exchange chromatography as a final step. The two purified species did not interchange under a variety of conditions, indicating that they are not undergoing rapid equilibria. The FAD of either form, as isolated by SEC, was present to a lower-than-expected extent of 2 equiv/dimer. However, by removing FAD and reconstituting the resulting apoproteins with the cofactor, the FAD content could be increased to 2 equiv. in the dimer and 3 equiv. in the tetramer. Both reconstituted forms exhibited absorption spectra identical with that of phenol hydroxylase from T. cutaneum as well as that of the recombinant enzyme. All spectra were equally perturbed by one equivalent of phenol per enzyme-attached FAD. The ratio of specific activities of the dimeric and the tetrameric forms was, however, lower than expected from the ratio of their FAD contents. The results are compatible with the notion that the tetramer consists of a native phenol hydroxylase dimer associated with a non-native one with a decreased ability to bind FAD, either in one or both of its constituent 'monomers'.